COLSTRIP BN

ROSEBUD COUNTY

The Colstrip BN air monitoring site was established by the Montana Air
Quality Bureau to measure concentrations of particulates, sulfur dioxide,
and nitrogen dioxide in the air at Colstrip. The site was located approx-
imately 2 miles southeast of Colstrip on top of an isolated hill at 45 51 30 N
and 106 34 43 W (Site No. 109 on Map II-1). Elevation at the site was 3,575
feet.

The land in the area is hilly, with isolated steep-sided bluffs rising above
the stream valleys. About 10 miles to the south, a steep escarpment rises
abruptly to around 4,500 feet.

Although most of the land in the area is privately owned, a few scattered
sections are controlled by the state and the Bureau of Land Management.
The Northern Cheyenne Indian Reservation lies about 12 miles to the south,

Electrical power in the area is provided by the Montana Power Company
and the Tongue River Electric Cooperative. Because Colstrip is a major
electrical generation center, many electrical transmission lines cross the
area.

Wind data were gathered at the site from January 1, 1975, to August 22,
1979. The wind recorder was a Meteorology Research, Inc., mechanical
recording anemometer and wind vane located 4 meters above ground level,
The data set consists of hourly averages of wind speed and wind direction.
Data recovery was poor to fair, ranging from 11.3 percent in November to
78.2 percent in September. Overall data recovery was 39.5 percent.

Winds were monitored long enough, however, to represent the wind
resource at this location. The data also are representative of other open,
exposed, and elevated locations in the southern Rosebud County area.

Average annual wind speed at this site was 12.9 miles per hour. Average
monthly speeds varied from 9.6 miles per hour in September to 16.8 miles
per hour in February. The windiest months were January through April.
The lowest wind speeds occurred during the months of July through
September.

Average monthly wind power ranged from 205.7 watts/m? in July to
818.1 watts/m® in February. Average annual wind power was 453.6
watts/m?.

Average seasonal wind speeds were 11.0 miles per hour in autumn, 11.3
miles per hour in summer, 13.6 miles per hour in spring, and 16.2 miles per
hour in winter. The highest average wind speeds occurred during the mid-
afternoon in spring and autumn, early evening in summer, and early morn-
ing and mid-afternoon in winter, The lowest average wind speeds occurred
in early morning during the summer, in early evening during the autumn
and winter, and in early morning and early evening during the spring.

The diurnal range of average wind speeds was greatest in spring and sum-
mer and least in winter.

The most common wind directions were west and west-northwest, Winds
from the north-northeast and northeast were least common. By direction,
average wind speeds varied from 8.6 miles per hour for winds blowing from
the east-northeast to 17.2 miles per hour for westerly winds.




Table IV - 140
Monthly Wind Speed Distribution

ROSEBUD COUNTY - COLSTRIP BN
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Table IV - 141

Percentage Frequency Summary for Wind Speed

ROSEBUD COUNTY - COLSTRIP BN (WINTER)
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Table IV - 142

Percentage Frequency Summary for Wind Speed

ROSEBUD COUNTY - COLSTRIP BN (SPRING)
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Table IV - 143

Percentage Frequency Summary for Wind Speed

ROSEBUD COUNTY - COLSTRIP BN (SUMMER)
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Table IV - 144
Percentage Frequency Summary for Wind Speed
ROSEBUD COUNTY - COLSTRIP BN (AUTUMN)
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Table1V - 145
Annual Wind Rose Distribution

ROSEBUD COUNTY - COLSTRIP BN

01/01/75 - 08/22/79
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[ 74

Figure IV - 16
Annual Wind Rose
COLSTRIP BN — ROSEBUD COUNTY
(1975 - 1978)
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Table IV - 146

Coefficients of Weibull Distribution

ROSEBUD COUNTY - COLSTRIP BN
01/01/75 - 08/22/79
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WESTERN ENERGY #12

ROSEBUD COUNTY

The Western Energy #12 air monitoring site was established by Western Average monthly wind power ranged from 27.3 watts/m? in November to
Energy Company to monitor particulate concentrations around their mine. 79.1 watts/m? in May. Average annual wind power was 48.4 watts/m?.
The site is located approximately 1 mile south of Colstrip at 45 52 06 N and
106 38 27 W (Site No. 114 on Map II-1). Elevation at the site is 3,280 feet.

Wind data have been gathered at this site since January 1, 1981. Data
through March 15, 1982, were available for analysis. The data set consists 41
of hourly averages of wind speed and wind direction collected at an
anemometer height of 10 meters above ground level. Data recovery was
excellent, ranging from 77.6 percent in March to 98.6 percent in June and
November. Overall data recovery was 91.5 percent.

Average annual wind speed was 7.3 miles per hour. Average monthly
wind speeds varied from 5.9 miles per hour in November to 9.3 miles per a
hour in May. The windiest months were April through June.




Table IV - 147
Monthly Wind Speed Distribution

ROSEBUD COUNTY - WESTERN ENERGY #12

01/01/81 - 03/15/82
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